A respiratory sensory reflex in response to CO2 inhibits breathing in preterm infants.
Traditionally, the increase in ventilation occurring after approximately 4 s of CO2 inhalation in preterm infants has been attributed to an action at the peripheral chemoreceptors. However, on a few occasions, we have observed a short apnea (2-3 s) in response to 3-5% CO2 in these infants. To test the hypothesis that this apnea reflects a respiratory sensory reflex to CO2, we gave nine preterm infants [birth wt 1.5 +/- 0.1 (SE) kg, gestational age 31 +/- 1 wk] 7-8% CO2 while they breathed 21% O2. To study the dose-response relationship, we also gave 2, 4, 6, and 8% CO2 to another group of seven preterm infants (birth wt 1.5 +/- 0.1 kg, gestational age 31 +/- 1 wk). In the first group of infants, minute ventilation during 21% O2 breathing (0.232 +/- 0.022 l.min-1.kg-1) decreased after CO2 administration (0.140 +/- 0.022, P < 0.01) and increased with CO2 removal (0.380 +/- 0.054, P < 0.05). This decrease in ventilation was related to an apnea (12 +/- 2.6 s) occurring 7.7 +/- 0.8 s after the beginning of CO2 inhalation. There was no significant change in tidal volume. In the second group of infants, minute ventilation increased during administration of 2, 4, and 6% CO2 but decreased during 8% CO2 because of the presence of an apnea. These findings suggest that inhalation of a high concentration of CO2 (> 6%) inhibits breathing through a respiratory sensory reflex, as described in adult cats (H. A. Boushey and P. S. Richardson. J. Physiol. Lond. 228: 181-191, 1973).(ABSTRACT TRUNCATED AT 250 WORDS)